Localization of O-glycans in MUC1 glycoproteins using electron-capture dissociation fragmentation mass spectrometry.
MUC1 is a mucin glycoprotein containing multiple tandem repeats of 20 amino acids, with five serines and threonines that can be O-glycosylated. Here, we investigated the O-glycosylation site occupancy in MUC1 glycoproteins produced in two mutant CHO cell lines, Lec3.2.8.1 and ldlD. We found that the average site occupancy was higher in MUC1 from Lec3.2.8.1 than from ldlD and that the occupancy increased with the number of tandem repeats in the protein and also depended on the culture conditions used for production. Moreover, we describe the successful use of electron-capture dissociation (ECD) fragmentation, coupled to online liquid chromatography mass spectrometry, to determine the glycosylation of individual sites in recombinant MUC1 proteins with 16 tandem repeats. We analyzed MUC1 tandem repeat peptides with 1-5 GalNAc residues by ECD fragmentation and found that the first site to be glycosylated was either Ser-5 or Thr-6, with the addition of a second GalNAc at Thr-14. For peptides with three GalNAc residues, several different variants of glycopeptides were found, indicating a heterogeneous order of glycosylation at this stage. In contrast, only one variant was found for peptides with four GalNAc residues, where Thr-19 in the PDTR motif was left unglycosylated, indicating that this site is glycosylated last. The results gave novel insight into the order of GalNAc substitution in MUC1 in vivo.